Bofutsushosan (Fangfengtongshengsan in Chinese, BTS) is a formula in traditional Japanese Kampo medicine that is used for treating obesity and metabolic syndrome. Recent study reported that BTS significantly suppressed an increase in body weight and amounts of visceral fat and subcutaneous fat and serum concentrations of triglyceride, glucose, and hemoglobin A1c (HbA1c) in the mice fed with a high-fat diet as compared with the control group in 1 month [1] . However, the effects of BTS on metabolic parameters in humans have not been fully understood. Here, I show a significant effect of BTS on body weight, subcutaneous and visceral fat and HbA1c in a patient with betamethasone-induced Cushing's syndrome.
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A 53-year old man was referred to my department due to moon face and central obesity. He had been treated by betamethasone (0.5 mg/day) due to allergic dermatitis. His serum cortisol and adrenocorticotropic hormone could not be detected, which suggested the diagnosis of betamethasone-induced Cushing's syndrome. I recommended him to reduce daily dose of betamethasone and to gradually stop betamethasone use. He reduced daily dose of betamethasone to 0.25 mg/day, however, could not stop the betamethasone use due to severity of his dermatitis. Reduction of daily dose of betamethasone did not ameliorate his symptoms of Cushing's syndrome. Therefore, I started to use BTS while using betamethasone (0.25 mg/day). BTS constantly reduced his body weight and also reduced HbA1c levels (Fig. 1) . Furthermore, BTS remarkably reduced both subcutaneous and visceral fat area which was measured by abdominal computed tomography (Fig. 2) .
Several mechanisms for anti-obesity effect of BTS were reported. Fructose is absorbed via glucose transporter 5 (GLUT5) in the intestine. Inhibitory effect of BTS on GLUT5 function in vitro was observed [2] . BTS increased mRNA expression levels of leptin, adiponectin, and UCP1 in brown adipose tissues (BAT), and improved insulin resistance, and subsequently reduced serum levels of leptin and triglyceride in parallel with decreased visceral white adipose tissue (WAT) volume and adipocyte size in high-fat diet-fed obese mice [3] . BTS increased gene expression of PGC-1α and UCP1 for energy consumption in BAT and inhibiting inflammation in WAT in obese mice induced by high-fat diet [4] . Reduction of subcutaneous and visceral fat and HbA1c was observed in my patient, which may suggest an existence of the same molecular mechanisms in humans.
In a randomized controlled trial (RCT) in 107 hypertensive patients with obesity, participants were randomly assigned to receive either the conventional control therapy or BTS addon therapy. Daytime systolic blood pressure (BP) variability was decreased in the BTS group (control vs. BTS; the change from baseline in daytime systolic BP variability, 1.0±3.3% vs. -1.0±3.3%; P = 0.006) [5] . In another RCT, 81 Japanese obese women with impaired glucose tolerance (IGT), who had been treated with a low-calorie diet (1,200 kcal/day) and an exercise regimen (300 kcal/day), were randomized to receive either placebo (n = 40) or BTS treatment (n = 41). After 24 weeks treatment, the BTS group lost significantly more body weight and abdominal visceral fat, whereas the placebo group lost body weight and had no significant change in abdominal visceral fat. The BTS group had a lower fasting serum insulin level and a lower level of the homeostasis model assessment of insulin resistance compared with values before treatment, indicating that BTS significantly improved obesity and insulin resistance in obese women with IGT [6] . Yamamoto N, et al reported that BTS effectively attenuated the weight gain observed after receiving anti-psychotic drug, olanzapine [7] .
In conclusion, the evidence showing an effectiveness of BTS on metabolic parameters in humans is very limited. To my knowledge, this is the first to report that BTS ameliorated body weight/fat and glucose metabolism in a patient with corticosteroid-induced Cushing's syndrome while using corticosteroid. This result will be a good news for patients who cannot reduce daily steroid dose and suffer from Cushing's syndrome.
